In this paper the basic responsibilities of a forensic economist are introduced. 
INTRODUCTION
orensic economics is a discipline that deals with the process of estimating economic losses due to either accidental death or disability. Some of the variables that a forensic economist would use in their estimation of losses include base earnings, work life expectancy, growth rates in earnings fringe benefits and a discount rate. All of these areas are subjected to much debate in the literature. When establishing a dollar amount that should be granted to a plaintiff in a tort case, present value calculations must be employed. The need to compute present values necessitates the choice of an interest rate to use as the discount rate. This paper will center on the controversy associated with choosing appropriate discount rates and investigate the use of the concept of stochastic dominance in this matter. The role of the variance as an appropriate measurement of risk will be a focus of this investigation.
DISCOUNT RATES
When choosing an appropriate discount rate to utilize in forensic economics cases one has many decisions to make. A real rate of interest can be used that does not reflect any inflation premium or a nominal rate can be used that does reflect an adjustment for inflation. A risk free rate of interest can be used or some risk adjusted rate can be employed instead. The literature abounds with various opinions as to which is the correct interest rate to use as the discount rate. Everyone would agree that the discount rate used should be commensurate with the level of riskiness of the future income streams, but the riskiness of the income streams themselves is what is debated.
Many court decisions seem to support the use of a risk free rate. Two famous cases that clearly state the use of a risk free rate are Brown & Root, Inc. v. Desautel (1977), which was a U.S. Court of Appeals case, and Jones & Laughlin Steel Corp. v. Pfeifer (1983) which was a U. S. Supreme Court case. The Pfeifer court explicitly stated the discount rate "should not reflect the market's premium for investors who are willing to accept some risk of default". The issue of an inflation premium was not dealt with explicitly in either court case.
Previous work by Yandell (1991) and Albrecht and Wood (1997) have interpreted case law to mean that the discount rate should be both default free and inflation premium free. Others, such as Ireland (1999) , have interpreted the cases as not requiring any adjustment for inflation risk. Recent surveys by Brookshire and Lesnick (1999) and Brookshire, Luthy and Lesnick (2003) on forensic economic practitioners tend to reinforce the interpretation of F Ireland on this matter since most respondents utilize long term U. S. government securities as the appropriate benchmark for a discount rate.
Courts can obviously change their opinions on economic issues over time; therefore the economic arguments that still occur with regard to this issue are very pertinent since they might lead to a change in a court's future opinion on the issue. There exist a plethora of economic opinions on why risk should be introduced into the discount rate when valuing lost earnings. If these arguments are correct then by using a risk free discount rate the monetary awards in wrongful death or injury cases would overstate the true amount of economic damages. Most arguments center on the fact that in most cases future earnings are not a risk free cash flow stream. Earnings, like many other cash flow streams, are subjected to both unsystematic and systematic risks. Examples of unsystematic risks would include the possibility of the earner's skills becoming obsolete, natural occurring health problems, divorce and the disappearance of the industry the worker is employed in due to foreign competition. Examples of systematic risk include changes in overall worker productivity over time and unemployment due to the business cycle. Jennings and Phillips (1989) have discussed how the difference between actual earnings and expected earnings require earnings to be discounted back by a risk adjusted discount rate. Levhari and Weiss (1974) found that the rates of return on human capital can be riskier than the rates of return on physical capital. Henderson and Seward (1998) have found that using the risk free rate overstates the true economic damages in cases where bonds have asset betas greater than zero and where individuals are risk averse. Biederman and Baesemann (1996) have argued that risk free rates are only valid for cases where the decision maker is risk neutral or when discounting certainty equivalent cash flows.
There also exist many arguments in favor of using risk free rates as the discount rate even if not required to do so by law. Ireland (1999) has argued that since inflation involves both upside and downside risk there would be no adjustment needed to a risk free discount rate since any unanticipated variance in actual inflation only increases the variance and not the mean of future returns. He also argues that the riskiness of future earnings is dealt with by imposing reduced earnings for death and workforce attachment probabilities thus if a risky discount rate was also used in computing present values it would be imposing a double counting of risk resulting in a lower judgment for the plaintiffs than economically justified. Breeden (2002) carries the discussion on the appropriate discount rate to use to a new plateau. He focuses on an "income-variance" risk factor in his work. He suggests that the year to year variance in projected earnings have not been properly accounted for in present value calculations. He points out that if uncertainty exists with regards to the constancy of projected income over time or uncertainty over the level of income from one year to the next then a different dimension of risk is present and needs to be accounted for in perhaps the discount rate. Breeden goes on to state that the decision in the Pfeifer case explicitly mentions the risk of default, but does not mention the risk associated with the variance of income from year to year. He goes on to conclude that the Supreme Court failed to "see" this income variance and the implications it might have on choosing a correct discount rate. It can be demonstrated that two individuals can have the same expected income yet one of the income streams would have the higher variance. Breeden is clearly suggesting that this higher variance should be interpreted as a riskier income stream and thus subject to a higher discount rate. One direct result would be to use a higher discount rate in tort cases involving a plaintiff who happened to be employed in an occupation exhibiting income that is more volatile than average. Many types of seasonal employment and occupations involving sales would fall into this category. The higher discount rate would of course result in a lower settlement amount being paid by the tortfeasor. This paper presents evidence suggesting the use of the variance cannot be applied universally as a proxy for risk and therefore should not be used to establish discount rates in court cases.
STOCHASTIC DOMINANCE
This author suggests that a more general and economically efficient method to measure the riskiness of future income streams is to use the concept of stochastic dominance. There are three well known degrees of stochastic dominance that have achieved much attention in the finance and economics literature. Each allows comparison of risky assets or income streams under certain conditions involving a decision maker's utility function. These conditions include typical assumptions concerning the non-satiation and risk aversion of the individual. Given that an individual is risk averse, stochastic dominance can be used as a measure of the relative riskiness of two different income streams. Ultimately the concept of stochastic dominance produces an answer regarding which income stream or asset is riskier given that a decision maker is risk averse. First order stochastic dominance (FOSD) can be used to compare the riskiness of income streams that do not have the same expected value. A necessary and sufficient condition for one income stream, say "A", to dominate another income stream on a first order basis, "B", would be if the cumulative distribution function of A is never greater than the cumulative distribution function of B.
In notational form, A B is implied by F A (y) ≤ F B (y) where "y" denotes income. This would also imply that the expected value of income stream A would be equal in distribution to the expected value of income stream B plus a nonnegative random variable. In notational terms we have A B + α where α ≥ 0. This condition would imply that income stream A must have at least as high an expected value as income stream B. The reverse implication would not hold however. In finance it is current practice to discount riskier cash flow streams by a larger discount rate. Any textbook on the principles of financial management, such as Ross, Westerfield, and Jordan (2010) or Brealey, Myers and Allen (2008) emphasizes this procedure. When Breeden (2002) suggests the need for a higher discount rate based on the variance of income streams he cannot be basing this on the fact that one income stream is riskier than another in a general sense. He is clearly limiting his version of risk to simply mean the variance of future income streams. This is a constrained way of looking at risk and is contradicted by many results regarding stochastic dominance. Rothschild and Stiglitz (1970) concluded that a higher variance of future cash flows does not necessarily lead to a greater riskiness. Levy (1992) found that utility functions exist that result in the expected utility of the income stream with the higher variance being greater than the expected utility of the income steam with the lower variance, thus the income stream with the lower variance is not riskier in a Rothschild-Stiglitz sense for certain risk averters. A higher variance is a necessary condition of SOSD, but not a sufficient condition. A perhaps better way to measure the riskiness of income streams and thus the discount rates would be to apply the concepts of stochastic dominance when applicable. Applying these concepts in practice is not a purpose of this paper, but surely would be an area needed to be explored in future studies.
There are limited exceptions when applying the variance as the measurement of risk is appropriate. One exception is when we assume all individuals exhibit risk aversion and have quadratic utility functions. The quadratic function is frowned upon in finance due to it exhibiting increasing absolute and relative risk aversion. Another exception would be if we assume that income streams are normally distributed and all individuals have utility functions that exhibit risk aversion. The same exception would hold true for incomes that follow a lognormal distribution under the same restrictions on utility functions.
SUMMARY AND CONCLUSION
Choosing an appropriate interest rate to use as the discount rate when valuing items, such as lost earnings and foregone fringe benefits, is a very important responsibility of the forensic economist. Small differences in discount rates can add up to substantial differences in payouts to plaintiffs in civil cases. This is a major concern of both plaintiffs and defendants in tort cases. There exists much controversy with regard to the correct discount rate to utilize in these situations. U.S. courts have seemed to suggest using a risk-free rate of return as the discount rate. Breeden (2002) has questioned the way that U.S. courts have defined what is meant by risk. He suggests that the variance of future income streams should be accounted for in any discounting process. This would render a higher discount rate in cases where an individual's future earnings would be more variable and thus a lower present value dollar amount when computing settlement values. This paper suggests that a broader concept of risk be applied utilizing stochastic dominance. In this sense, if earnings stream "A" stochastically dominates "B", we can say that B is riskier. A higher variance alone does not imply anything with regard to stochastic dominance, thus a higher variance does not automatically imply that a future income stream is necessarily riskier in a general sense. This, of course, would imply that a higher discount rate would not automatically apply in these cases. Future research is needed on how to more specifically apply the ideas of stochastic dominance to areas of forensic economics.
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